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(54) Grain and seed treatment 

(57) A method and apparatus for Micronizing grain 
and seed, in which the grain or seed is first mixed with 
water and vibrated in a container (1 ) so that the gram or 
seed has a high water content, preferably between 25% 
and 30% by volume. The wetted grain or seed is then 
Micronized in the conventional manner in a Micronizing 
apparatus (4,5). The resulting grain or seed has at least 
80% of its starches gelatinised, giving a better quality 
product. 




Fig.1 
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Description 

The present mventton relates to Micronizing, and in 
particular to an improved method and apparatus for Mi- 
cronizmg for the treatment of grain and seed including 
wheat, oats, barley, maize and soya 

Micronizmg is a process carried out on grain or seed 
in which high intensity tnfra red radiation is applied to 
the grain or seed for a short period ol time, and which 
causes the gelatinisation of starches in the grain or 
seed 

Grain and seed have a natural water content, in the 
case of cereals for consumer foods and animal feed of 
between around 10% and 14% by volume. By steeping 
the grain or seed in water, typically overnight, the water 
content in the grain or seed is raised by between 4% 
and 7% namely to around 14% to 18% for cereals by 
steeping once and to around 21 % for maize by multiple 
steeping The pre-soaked grain or seed is then passed 
through high intensity infra red radiation, which is gen- 
erated by gas burners. Typically the grain or seed is in 
the infra red radiation for up to 1 minute, at a tempera- 
ture of 90 to 95° C, after which the grain or seed can be 
flaked by passing through a milling operation Alterna- 
tively, the grain or seed can be treated in the infra red 
radiation for a longer period of around 90 seconds caus- 
ing expansion of the grain or seed to produce "torrefied" 
grain or seed 

By subjecting the grain or seed to the Micronizing 
process, starch in the grain or seed is gelatinised Typ- 
ically between 50% and a maximum of 75% of the starch 
in the grain or seed is gelatinised by the process The 
precise amount of starch gelatinisation cannot be accu- 
rately controlled, and it is therefore hard to ensure an 
acceptably high percentage of gelatinisation The proc- 
ess produces grain and seed which is more easily di- 
gestible which is especially important for consumer 
food products and feed for young animals, with greater 
nutritional value, improved flavour and improved ap- 
pearance compared to grain and seed not having un- 
dergone the process 

Ideally all of the starch in the grain or seed would 
be gelatinised but this ideal has not been achieved us- 
ing a Micronizmg process 

Other processes such as extrusion have achieved 
a higher degree of starch gelatinisation Extrusion can 
give around 90% starch gelatinisation. Nevertheless, 
extrusion is an expensive process to carry oul on grain 
or seed compared to Micronizing 

According to a first aspect of the present invention, 
an apparatus for Micronizing grain or seed comprises a 
container in which a liquid and the grain or seed are pro- 
vided and which is arranged to be vibrated to cause the 
grain or seed to absorb a high percentage of the liquid, 
an infra red source for generating infra red radiation to 
which the wetted grain or seed is subjected to cause 
gelatinisation of the starch in the grain or seed, in which 
at least 30% of the starch in the grain or seed is gelati- 



nised 

By treating the grain or seed using this apparatus 
a much higher percentage of starch in the grain or seed 
is gelatinised than is possible with conventional Micro- 

5 nizing systems, giving an improved grain or seed Fur- 
thermore, the control and predictability of the process is 
greatly improved over prior art systems, include the con- 
trot of the final water content 

By vibrating the liquid and the grain or seed, the wa- 

io ter content of the grain or seed is increased to a level 
much greater than that achievable by traditional steep- 
ing or soaking within a similar time period It is believed 
that this high water content results in the high percent- 
age of starch gelatinisation which is achieved using the 

is apparatus according to the present invention 

The treatment of the grain or seed by mixing with 
water and vibrating preferably gives a water content of 
between 25% and 30% by volume. To achieve this level 
of water content, the grain or seed may need to be mixed 

20 with water and vibrated a second or further time In this 
case it is preferred that the grain or seed is allowed to 
temper or rest for a period between subsequent treat- 
ments Preferably the grain or seed is tempered tor at 
least two hours, and preferably for less than four hours. 

2S it is not possible to achieve the high levels of water 

content required for the present application by soaking 
in water alone within such a short time period. It is known 
to increase the amount of liquid absorbed by grain or 
seed by introducing chemicals to the liquid, but in this 

30 case the chemicals will also be absorbed by the grain 
or seed and can reduce the quality of the grain or seed. 

It is preferred that the water and grain or seed are 
mixed and vibrated using a V1BRONET (Trade Mark) 
available from Graf GmbH & Co, and as described in 

35 European Patent Application EP-A-0,596,022 

Preferably, the percentage of starch in the grain or 
seed which is gelatinised is greater than 90%, more 
preferably is at least 93% and even more preferably is 
around 95%. 

40 It is preferred that the apparatus includes a residual 

cooking vessel in which the Micronized grain or seed 
can be stored at a temperature above ambient temper- 
ature. This improves the control of enzyme reduction in 
the grain or seed, and is particularly important for oats 

45 m which the Micronizing process causes the oil cells in 
the oats to become exposed and oxidised. This also ap- 
plies to other cereals as well as pulses and beans, in- 
cluding soya. It is believed thai the residual heating pre- 
vents this oxidation Preferably the grain or seed is held 

so in the residual heating vessel for at least 15 minutes 
The present invention makes residual heating possible, 
since the high initial water content gives a high final wa- 
ter content, and therefore residual heating, which reduc- 
es water content can be performed without leading to 

55 an unacceptably low final water content. 

Where a residual heating vessel is provided, it is 
preferred that this includes a temperature detecting 
means and a feedback arrangement to maintain the 
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temperature of the grain or seed at a desired tempera- 
ture 

It is preferred that the apparatus includes a heating 
means to heat the grain or seed between water treat- 
ment and Micronizing Preferably the heating means 5 
comprises a duct for extracting some of the heat from 
the infra red source, and using this to heat air which is 
blown over the grain or seed as these are introduced 
into the infra red radiation 

Advantageously the gram or seed is dropped 1* 
through a column into which the heated air is blown. The 
column preferably includes a series of baffles which de- 
flect the grain or seed in a zigzag path This slows the 
passage of the grain or seed through the column and 
thereby gives a longer time during which the heated air 
can heat the grain or seed Preferably at least some of 
the battles are perforated so that the heated air can pass 
through them to heat the grain or seed Advantageously 
the baffles are inclined at an angle of around 30° 

Prelerably the heating of the gram or seed increas- & 
es the temperature of thegiainor seed to between about 
30 and 40°C above ambient temperature Due to the 
pre-heating of the grain or seed, the speed at which the 
grain or seed can be Micronized is significantly in- 
creased, giving about a 30 to 40% increase in capacity 25 
of the apparatus. It has not previously been possible to 
pre-heat the grain or seed as this removes pari of the 
water content of the grain or seed T and therefore would 
result in a low percentage of starch gelatinisation How- 
ever, according to the present invention, the water con- 30 
tent of the grain or seed is raised to a higher level than 
is conventionally the case, and therefore it is possible 
to pre-heat the grain to improve the capacity without any 
significant decrease in the starch gelatinisation 

According to a second aspect of the present inven- 35 
tion, a method of Micronizing grain or seed comprises 
the steps of increasing the water content of the grain or 
seed by mixing the grain or seed with water and vibrating 
the mixture, and subsequently subjecting the grain or 
seed to infra red radiation so that at least 80% of the 40 
starch in the gram or seed is gelatinised 

Preferably the water content of the grain or seed is 
increased to between 25% and 30% by volume It is pre- 
ferred that at least 90% of the starch in the grain or seed 
is gelatinised More prelerably around 93% of the starch 45 
is gelatinised, and even more preferably around 95% is 
gelatinised 

Preferably, the grain or seed is pre-heated prior to 
being subjected to infra red radiation This increases the 
capacity of the Micronizing process Advantageously 50 
the gram or seed is pre-heated to a temperature of be- 
tween 30 and 40° C 

It is beneficial to maintain the micronizcd grain or 
seed at an elevated temperature after they are subject- 
ed to the infra red radiation The grain or seed is pref- 55 
erably held at this elevated temperature for around 15 
minutes 

An example of the present invention will be de- 
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scribed in accordance with the accompanying drawings, 
in which 

Figure 1 shows a schematic view of a Micronizing 
system according to the present invention; 
Figure 2 shows a side view through part of a Micro- 
nizing apparatus according to the present invention: 
and, 

Figure 3 shows a cross-sectional view through the 
grain or seed input shoot shown in the apparatus of 
Figure 2. 

As shown in Figure 1, a vibratable container 1 is 
filled with a mixture of water and grain or seed to be 
processed. The vibratable container may be a VI- 
BRONET (Trade Mark) available from Graf GmbH & Co, 
and as described in European Patent Application EP-A- 
0,598,022 The mixture of water with grain or seed is 
vibrated at a high frequency, typically of 72Hz, which 
causes a high percentage of water to be absorbed by 
the grain or seed The grain or seed is then removed 
from the container 1 , and is tempered in a tempering silo 
2 

The absorbtion by the grain or seed of water causes 
the water content of the grain or seed to bo increased, 
typically by around 8%. By repeating the treatment, ad- 
ditional water can be absorbed by the grain or seed, and 
therefore the grain or seed in the tempering silo 2 may 
be reintroduced into the vibrating container with addi- 
tional water This is repeated until the water content of 
the grain or seed is around 30% by volume. The grain 
or seed is then held in a feed hopper 12. 

The treated grain or seed is then accurately depos- 
ited on the conveyor 3 via a feed hopper 1 2 of a con- 
ventional Micronizing apparatus to give an even spread 
on the conveyor. The grain or seed is conveyed through 
a region 5 of infra red radiation. The grain or seed re- 
mains in the infra red radiation for around 50 seconds 
for grain or seed which is subsequently to be flaked, or 
around 90 seconds for grain or seed which is to be tor- 
refied. The infra red radiation may be generated by a 
series of gas burners 4 or electric element (not shown). 
As the grain or seed passes through the infra red radi- 
ation, the starch in the grain or seed is gelatinised At 
least 80% of the starch in the grain or seed is gelatinised 
in this process, and typically between 90 and 95% of the 
starch is gelatinised. 

After passing along the conveyor 3, the treated 
grain or seed is dropped into an outlet hopper 6. The 
outlet hopper 6 is in the form of a residual heating vessel 
in which the treated grain or seed is maintained at a high 
temperature for around 15 minutes. This residual heat- 
ing helps reduce the enzymes in the finished product, 
and is particularly beneficial for the treatment of oats in 
which the oil cells are normally exposed during the Mi- 
cronizing process and which are normally oxidised To 
accuralely maintain the temperature in the residual 
heating vessel, a thermostat or other temperature con- 
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trol system (not shown) is included. The heating vessel 
6 is insulated to reduce condensation and thereby im- 
prove consistency The treated grain or seed is then 
cooled in a cooling vessel 13 

As shown best in Figure 2 a hood 7 is provided over 
the infra red source 4 The excess heat generated by 
the infra red source 4 rises into the hood 7 and into an 
outlet pipe S This heat is conveyed to an input shoot 9 
where the heat is used to pre-heat the grain or seed as 
these are introduced to the infra red radiation The vi- 
brating container tempering silo and hopper provided 
upstream of the input shoot 9 are not shown in Figure 
2. The processed grain or seed may be flaked in a flak- 
ing mill 14, and is the cooled and exits to the left as 
shown in Figure 2. 

As shown tn Figure 3, the grain or seed falls through 
the input shoot of Figure 2 and is deflected along baffles 
10, 11 The baffles 10,11 are arranged so that the grain 
or seed drops by gravity slowly downwards in a zigzag 
path, with the heated air passing over the grain or seed 
as it falls To assist in the heating of the grain or seed, 
the inlet baffles 11 are perforated, allowing the heated 
air to pass through the baffles 11 and over the grain or 
seed on falling along the baffles 11 . The baffles 10 are 
solid All of the baffles 10,11 arc arranged at an angle 
of 30° which ensures that the grain or seed falls at the 
optimum rate to be heated. The grain or seed is more 
effectively heated when they are on the perforated baf- 
fles 11 ; and therefore the gap between the bottom of 
each perforated baffle 11 and each underlying baffle 10 
is smaller than the corresponding gap between each 
said baffle 1 0 and underlying baffle 1 1 , thereby ensuring 
that the grain or seed spends more time on the perfo- 
rated baffles 11 . 

The additional heating of the grain or seed increas- 
es the temperature of the grain or seed to between 30 
and 40'C, which permits an increase in the capacity of 
the system of between 30 and 40%. The pre heating of 
the grain and seed reduces the water content in the 
grain and seed by between 3 and 4%, however as a 
much higher percentage of water is introduced into the 
grain or seed by the use of the vibrating container 1 , this 
loss is acceptable, and still allows a high percentage of 
starch gelatinisation compared to conventional sys- 
tems 

The use of a vibrating container for increasing the 
water content of the grain or seed is also beneficial for 
the treatment of cocoa beans In this case, it is known 
to Micronize the beans to break the outer husk By ini- 
tially increasing the water content of the beans, it has 
been found that the Micronizing process more easily re- 
moves the husk 



Claims 

1 . An apparatus for Micronizing grain or seed compris- 
ing a container (1 ) in which a liquid and the grain or 



seed are provided and which is arranged to be vi- 
brated to cause the grain or seed to absorb a high 
percentage of the liquid, an infra red source (4) for 
generating infra red radiation to which the wetted 
5 gram or seed is subjected to cause gelatinisation of 

the starch in the grain or seed, in which at least 80% 
of the starch in the grain or seed is gelatinised 

2. An apparatus according to claim 1 , in which the vi- 
to brat ing container (1) in which the water and grain or 

seed are mixed and vibrated is a VI BRONET (Trade 
Mark) 

3. An apparatus according to claim 1 or 2, which fur- 
15 ther comprises a residual cooking vessel (6) in 

which the Micronized grain or seed can be stored 
at a temperature above ambient temperature. 



20 



4. An apparatus according to claim 3, in which the re- 
sidual cooking vessel (6) includes a temperature 
detecting means and a feedback arrangement to 
maintain the temperature of the grain or seed at a 
desired temperature. 



2S S. An apparatus according to any one of the preceding 
claims, further comprising a heating means to heat 
the grain or seed between water treatment and Mi- 
cronizing. 

30 6. An apparatus according to claim 5, in which the 
heating means comprises a duct for extracting 
some of the heat from the infra red source, and us- 
ing this to heat air which is blown over the grain or 
seed as these are introduced into the infra red ra- 

35 diation. 

7. An apparatus according to claim 6, further compris- 
ing a column into which the heated air is blown, the 
column including a series of baffles (10,11) which 

Jo deflect the grain or seed in a zigzag path 

8. An apparatus according to claim 7, in which at least 
some of the baffles (10,11) are perforated so that 
the heated air can pass through them to heat the 

45 grain or seed 

9. An apparatus according to claim 7 or 3, in which the 
baffles (10,11) are inclined at an angle of around 
30°. 

50 

10. A method ol Micronizing grain or seed comprising 
the steps of increasing the water content of the grain 
or seed by mixing the grain or seed with wator and 
vibrating the mixture, and subsequently subjecting 

55 the grain or seed to infra red radiation so that at least 

80% of the starch in the grain or seed is gelatinised 

11. A method according to claim 10, in which the grain 
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or seed is maintained at an elevated temperature 
for at least 15 minutes after Micronizing 

1 2. A method according to claim 1 0 or 11, in which the 
grain or seed is preheated to between about 30 and 5 
40°C above ambient temperature before it is vibrat- 
ed with the water. 

1 3. A method according to any one of claim 1 0 to 1 2, in 
which the water content of the grain or seed is in- to 
creased to between 25% and 30% by volume. 

14. A method according to any one of the preceding 
claims, in which the grain or seed is mixed with wa- 
ter and vibrated a second time. 15 

15. A method according to claim 14, in which the grain 
or seed is allowed to temper or rest for a period be- 
tween subsequent treatments. 

20 

16. A method according to claim 1 5, in which the grain 
or seed is tempered for at least two hours, and pref- 
erably for less than four hours 

17. A method according to any one of the preceding 25 
claims, in which the percentage of starch in the 
grain or seed which is gelatinised is greater than 

90%. 

18. A method according to any one of the preceding 30 
claims, in which the percentage of starch in the 
grain or seed which is gelatinised is greater than 

93% 

19. A method according to any one of the preceding 35 
claims, in which the percentage of starch in the 
grain or seed which is gelatinised is greater than 

95%. 

40 
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